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The Ameritron ALS-1300 is a 160 through 15-meter 1200-watt output solid-state amplifier. An optional user- 
installed MOD-10MkK filter assembly extends operation to 12- and 10-meters. The ALS-1300 uses eight 50- 
volt conservatively rated linear RF MOSFETS. These 50-volt linear FET’s produce an exceptionally clean 
signal compared to other solid-state amplifiers. Fan speed is regulated by temperature sensors assuring 
conservative cooling with minimum noise. 


Nominal driving power is 90 watts for 1200-watts output (approximately 11 dB gain) on most bands. The 
compact 10.5” wide by 6.75” high amplifier package (depth only 19”) fits nearly any station configuration. The 
attractive desk-top amplifier unit weighs only 22 pounds. 


An external 50-volt 50-ampere regulated switching power supply powers the ALS-1300. The supply is wired 
for 240 VAC (200-260 VAC, 50-60 Hz, 15 amperes), but can be rewired for 120 VAC operation for lighter duty 


operation. 
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Amplifier Features 


This amplifier provides the following standard features: 


Eight conservatively rated, very linear 50-volt MOSFET transistors 
Operational in a few seconds. No long filament warm-up time 
Clean layout with easy-to-service modular construction 

Front panel LEDs indicate band, faults, ALC and transmitting status 
Quiet variable-speed forced air cooling system 

Power amplifier module balance metering 

Power amplifier module current and voltage metering 

PEP forward power and PEP reflected power metering 

Reflected power protection 

Bandswitch error protection 

Standard negative going ALC output with front panel adjustment 
ALC metering and an ALC LED indicator 

5 milliseconds receive-to-transmit relay switching 

Adjustable Forward and Reflected peak meter hold time 
Adjustable meter brightness 

Fully regulated external power supply 

Compact size 19” deep x 6.75” high x 10.5” wide 


Weight amplifier section 23 pounds 


Options 


MOD10-MK: Enables 12/10 meter operation. User-installed. 
QSK-5 PIN Diode Switch for silent QSK operation 


ARI-500 Amplifier Radio Interface for auto band-switching with your transceiver 


Power Supply 


The power supply for the ALS-1300 is a voltage regulated current limited supply. It contains 14-volt positive 
and negative supplies as well as dual 50-volt 25-ampere continuous (30-ampere peak) fully current limited 
supplies. Each PA (power amplifier) module in the ALS-1300 operates from the separate 50-volt sources, 
giving a total dc input power rating of 2500 watts to the power amplifier modules. 


Power supply to amplifier interconnections are through a heavy-duty cable using a large Cinch Jones connector. 


Power Line Requirements 


This amplifier ships wired for 200-260 Vac. The maximum average power line current is 12 amperes at 240 
volts. Two 250-volt 15-ampere fuses fuse the power line. 


Note: 120-volt power mains operation is possible with a reduction in CW or RTTY power. Because average 
power is very low, SSB operation is minimially affected by 120 volt operation. Fuse size should be 25 amperes 
maximum at 120VAC. 


Power Supply Features 


e Efficient operation from 200-260 volts ac (12 amperes minimum) and 100-135 volts (20 amperes 
minimum) 


e Wide range of power line frequencies, 40-400 Hz 


e Fully regulated current-limited outputs 


e Step-start to limit stress on power supply components 


e Exceptional filtering and RFI suppression 


e Compact size 13.25” deep x 6.75” high x 10.5” wide 


e Light weight design 15 pounds 


Power Supply Location 

Locate the power supply in a convenient ventilated area near the amplifier location. Do not place the power 
supply next to sensitive equipment like audio processors, transceivers, or microphones. For safety, ground the 
wing nut stud on the supply rear to your station ground buss. The station ground buss should comply with 
national electrical codes. These codes dictate that station grounds must be bonded to the power mains entrance 
ground. A station ground that is not bonded to the mains ground does not offer lightning protection! 


General Information 


Amplifier 

The Ameritron ALS-1300 is a solid-state 1200-watt nominal RF output power 1.8-22 MHz amplifier (1.8-30 
MHz with optional MOD-10MK). This power is peak envelope power, which is the same as actual carrier 
power on CW. The ALS-1300 uses eight exceptionally low-distortion push-pull parallel MRF-150 or equivalent 
RF power TMOS transistors. The ALS-1300 meets or exceeds all FCC rules governing amateur radio external 
power amplifiers. 


Two temperature sensors on each PA (power amplifier) module track FET and heatsink temperatures and 
provide fan speed control for heatsink cooling as well as FET bias control. 


Harmonic suppression comes from push-pull operation of linear devices, and a series of high quality 5-pole 
low-pass filters. This amplifier exceeds all FCC mandated harmonic requirements. 


Antenna switching is through a sequenced pair of miniature relays on a plug in board. Relay switching time is 
approximately five milliseconds. The ALS-1300 “relay” jack sources 12 volts when open circuit, and the relay 
jack current upon closure is less than 20 mA. Note: Five milliseconds is fast enough for QSK operation. Due to 
mechanic relays and relay noise, Ameritron still recommends the Ameritron QSK-5 T/R Switch for QSK 
operation. The QSK-5 uses Pin Diodes that switch much faster and quieter than relays. 


This amplifier includes two dual-movement cross-needle meters. This is the equivalent to having four panel 
meters. The left hand meter is a dual power amplifier current meter. The right hand meter continuously displays 
forward RF peak envelope power on one dedicated scale, while the second movement is switch selected 
between reflected power, combiner mismatch voltage, ALC, and the drain voltage of each power amplifier. 


While this amplifier will run more than 1200 watts PEP output, linearity will suffer. Ameritron recommends 
running no more than 1200 watts peak power for maximum linearity, where this amplifier will have comparable 
IM performance to the best vacuum tube linear amplifiers. The characteristics of linear high-voltage FET’s are 
very much like those of triode vacuum tubes. 


Power Supply 


The ALS-1300 external power supply normally operates from 200-260 volts at 50-400 Hz. It connects to the 
amplifier through a single cable. The power supply should be located in a cool spot away from sensitive audio 
systems or cables. 


Installation 


Please look your amplifier and power supply over carefully. Locate the air inlet and outlet areas of the 
amplifier. The cooling air inlet is on the right side as viewed from the normal operating position (front view). 
The warm air outlet is on the left side of the amplifier. While the outlet air won’t be noticeably warm, it is never 
a good idea to have it blow into heat sensitive equipment such as transceivers or other power amplifiers. Have 
the same consideration for the ALS-1300 amplifier and power supply. Be sure the air inlet temperature is not 
substantially above normal room temperature. Ideally the air inlet temperature should be kept below 32° C or 
90° F, although inlet temperatures up to 41° C or 106° F are permissible. If ambient temperatures exceed these 
limits it might become necessary to reduce duty cycle or power. 


Warning: Do not block cooling air inlets and outlets! 
Never expose the amplifier to water or mist. 


Airflow 

The amplifier must have a clear area to the sides and top for proper airflow, and to the rear for interconnection 
wiring. It is especially important to avoid obstructions that block the air inlet on the top left and both lower 
sides. Two inches of clearance is normally adequate for full ventilation. Keep any papers or loose objects that 
might impede airflow away from the air inlets and outlets. 


Locate the amplifier and power supply away from sensitive equipment such as microphones, audio processing 
equipment, or low level audio or radio frequency amplifiers. Normally the best location for the power supply is 
below the operating desk and away from antenna feedlines. This will keep fan noise and any RF coupling to a 
minimum. 


The power supply is factory wired for 200-260 Vac. It uses a standard NEMA-6-15P 15-ampere 240-volt plug. 
The round center pin is the safety ground. Do not remove the safety ground. 


CAUTION! Before connecting the power supply to an electrical outlet, always be sure you have completed the 
following four steps: 


1. Insert the 15-ampere 250V fuses into the two black fuse caps. 


2. Insert the fuse and cap assemblies into the power supply’s fuse holders. The fuses lock in place 
with a slight turn. 


3. Connect the power supply to the amplifier. 


4. Be sure the amplifier power switch is turned off. 


Caution! Fuses have both voltage and current ratings. Use only 250V rated 
fuses in this device. The voltage rating generally is marked on fuses. DO NOT 
use automotive-type low voltage fuses in any power line application. For 240- 
volt operation 15-ampere fast-blow fuses are required. 


Warning: Never insert the power supply cord into the outlet unless the above 
four steps have been completed!! 
Position the amplifier at the desired location on your operating desk such that you have access to the rear panel, 
and connect the rear panel cables. Do not connect the power mains at this time! 


Interconnection Wiring 


POWER SUPPLY 


ANTENNA, 
ANTENNA 


TUNERS, 
SWITCHES, 
FILTERS 


ALS - 1300 


TRANSMITTER / TRANSCEIVER 


INTERCONNECTIONS 


Interconnections Figure 1 


Amplifier Rear Panel 


PWR SUPPLY To prevent connecting the power plug wrong, the large black multi-pin connector is 
indexed by an offset in the two round pins. One round index hole is closer to the outer connector edge. Mate 
the round pins and holes and seat the male plug fully onto the amplifier rear panel pins. 


ALC Optional connection. Connects to radio ALC input. Mandatory if using a radio over 100 watts. 

RLY Connect to radio amplifier keying line. Radio must pull this line below 2 volts to transmit. 

GND Connect to station ground buss. This connection is for safety. 

IN Connect through good 50-ohm coaxial cable to radio’s antenna output connector. This can be a smaller 
cable like RG-58/U. 

OUT To 50-ohm antenna, antenna tuner, power meter. This is the high power output. 50-ohm coaxial cable must 
safely handle 1200-watts. 

REMOTE Interfaces for optional ARI-500 Amplifier Radio Interface. 


1.) Connect the station electrical safety ground to the rear panel wing nuts. National safety codes require the 
station ground to be bonded to the power mains safety ground at the building entrance. 


2.) Connect the power supply to the amplifier. 

3.) Connect the RLY line to the transceiver’s accessory RELAY or XMT port. This port must pull low for 
transmit, and be open circuit when receiving. Relay control voltage from the ALS-1300 is 12 volts 
positive with only 15 mA current. You should always check your transceiver’s manual, but almost any 


standard transceiver directly interfaces to this amplifier. 


4. 


—_ 


Connect the OUT (output) port to the appropriate point in your station. This is the high power RF output 
cable. This connection would go to your 1500-watt rated Power/SWR meter, antenna, or antenna 
matching device. Good quality Mini-8 or RG-8X cables are acceptable for anything but RTTY use, 
although larger RG-8 style cables are normally preferred. Your antenna matching system must connect 
to this port. 


5. 


—_ 


Connect the IN connector to your transceiver. Do not install any active antenna matching devices on this 
port. In general short and direct cable connections are best, although high quality cables can be very 
long without adversely effecting performance. RG-58/U or Mini-8 (RG-8X) style cables are acceptable. 
You should never use a tuner of any type on the amplifier input, nor should you drive this amplifier 
with over 100 watts peak envelope power. Never use a non-FCC accepted device with this amplifier. 


6.) The ALC line is optional, but recommended. Without ALC you must monitor your drive power so that 
you don’t overdrive the amplifier which will cause intermodulation distortion. The ALS-1300 ALC 
circuit monitors the RF output power and reflected power. 


7.) Operate the bandswitch manually during initial testing. Do not connect band decoders or computer 
interfaces until initial tests are completed. 
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Amplifier Front Figure 2 


Front Panel Operation 


Two dual-movement cross-needle meters are illuminated with LEDs 
J4 determines the brightness of the LEDs. J4 is located on the MB1 board Fig 8 page 19 


Left hand meter (Fig2.1 page 9) is a dual current meter. It monitors current on PA “A” and PA “B” 


Right hand meter (Fig 2.2 page 9) continually monitors forward RF peak output on one scale, while the second 
scale monitors reflective peak power, combiner mismatch, ALC, and each power amplifier operating voltage. 


The forward and reflected meters have a peak hold circuit. This circuit allows the meters enough time to 
respond to voice peaks, making it a true peak reading wattmeter. The Peak hold time is adjustable. (Fig 8 page 
19). Note: Changing the peak hold time to a faster needle movement will prevent the Forward and Reflected 
meters from reading Peak Output Power. It is recommended that you keep the factory default settings. 


Band Select Switch (Fig 2.3 Page 9) selects either the correct low pass filter for each band, or remote control 
operation. The nine LEDs (Fig2.4 page 9) verify which low pass filter has been selected. Note: The 10 and 12 
Meter Band LEDs will illuminate but operation requires the 10/12 meter conversion (MOD-10MK). When 
using the external ARI-500 for auto band switching the, Band Select Switch must be in the Remote position. 


ALC SET (Fig 2.5 page 9) limits the output of the amplifier to a safe level when the rear ALC Jack is 
connected to the transceiver’s ALC input. The ALS-1300 produces an ALC control voltage of 0 to —4 volts DC. 


ALC Indicator (Fig 2.6 page 9) illuminates when the ALC circuit begins producing a negative voltage at the 
rear panel ALC jack. 


SWR Indicator (Fig 2.6 page 9) illuminates when the Antenna VSWR reaches an unsafe level for the 
amplifier. When this occurs, the amplifier reverts to Standby. Moving the Standby/Operate switch to Standby 
and then back to Operate resets the SWR overload circuit. The VSWR overload circuit will activate at 200 
watts reflective power. 


PA Indicator (Fig 2.6 page 9) illuminates when there is a mismatch between the two power amplifier modules. 
When this occurs, the amplifier reverts to Standby. 


SWR and PA LEDs illuminate when the Band Select Switch is in the wrong Position or there is a problem with 
the Low Pass Filter circuit. This places the amplifier into Standby. 


TX Indicator (Fig 2.6 page 9) illuminates when the rear panel relay jack is grounded. This places the amplifier 
into the Operate condition. The transceiver will not receive when this light is on. 


Multimeter Switch (Fig 2.7 page 9) 
Multimeter switch positions are monitored on the right hand meter, right scale. 


REF Monitors reflected power. Meter reading is 0 to 500 watts. SWR is read where the forward and 
reflected needles intersect. 


PAB Monitors the difference between power amplifier Module A and power amplifier Module B. A 
difference of 200 watts will place the amplifier into Standby. Meter reading is the 0 to 500 scale 
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ALC Monitors the ALC voltage on the rear panel ALC Jack. Meter reading is the 0-70 scale which 
corresponds to 0 to -7 volts. 


HV1 Monitors the operating voltage on the Power Amplifier Module “A”. Meter reads on the 0 to 70 
scale. Should read 48-50 volts 


HV2 Monitors the operating voltage on the Power Amplifier Module ‘B”. Meter reads on the 0 to 70 
scale. Should read 48-50 volts 


OPERATE/ STANDBY SWITCH (Fig 2.8 page 9). In Standby, disables the relay line from the transceiver. 
The amplifier is bypassed. This allows tuning the antenna or checking the transceiver’s RF power. The Forward 
and Reflected meter readings are still operating, fans continue to run and the operating voltage is present when 
the power switch is on. In Operate, places the amplifier into transmit when the relay line is pulled low. 


ON / Off Switch (Fig 2.9 page 9) When Off, all operating votages, fan and meters are disabled. The amplifier is 


in by-pass mode. Note: There is still AC power on the On/off switch. Remove the Power Supply’s line cord 
from the power mains before removing the amplifier or power supply cover. 


Operation 


This amplifier is very simple to operate. Once you have established proper connections please set the amplifier 
(Fig. 2, ref 3) to one of the following bands: 


Band Frequency Range Notes 


160 1.8 - 2.1 MHz 


80 3.2 - 4.2 MHz 


40 6.0 - 7.5 MHz 


30 7.5 - 14.0 MHz US domestic power limit is 200 watts maximum 


20 13.5 — 14.5 MHz 


17 14.5 — 19.0 MHz 


15 19.0 — 22.0 MHz 


12 22.0 — 25.0 MHz ___| Export Only. Requires user-installed MOD-10MK for US domestic operation. 


10 28.0 — 30.0 MHz | Export Only. Requires user-installed MOD-10MK for US domestic operation. 


Frequency Limits Table 1 


Caution: This amplifier is not suitable for 27 MHz operation. Damage to the expensive power amplifier 
transistors will occur if attempts are made to use this amplifier in the 25-28 MHz frequency range. 


MARS or CAP Operation 


For licensed amateur radio operators participating in Military Affiliate Radio Systems, this amplifier is suitable 
for MARS and CAP operation on all frequencies between 1.8 and 22 MHz with some precautions. The upper 
frequency limits are in bold type in the table above. Do not operate above the bold-type frequency limits in the 
table above or PA (power amplifier) damage may occur. It is permissible to operate below those limits if you 
provide additional external harmonic suppression for authorized services such as MARS and CAP. 
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When operated outside the frequency limits above, harmonic suppression might not meet acceptable limits. You 
may have to use additional external 2"" harmonic filtering. Ameritron guarantees to exceed FCC part 97.307 
harmonic suppression standards only inside the frequency ranges listed above. Contact Ameritron with your 
specific requirements. Ameritron requires proof of a valid MARS or CAP license as well as your own amateur 
radio license for technical assistance. 


12/10 Meter Operation 


Operation on the 12 meter and 10 meter ham bands requires the installation of the optional MOD-10MK low 
pass filter assembly. The MOD-10MkK is installed on export models of the ALS-1300, but is NOT included on 
amplifiers shipped within the US. Upon proof of a valid US amateur radio license, a MOD-10MK may be 
purchased from Ameritron. The MOD-10MK can be installed in the amplifier in minutes using just a Phillips- 
head screwdriver. Installation instructions are provided with the MOD-10MK. 


Initial Operation 


Double-check all wiring and connections (fig. 1) before turning power on. It always pays to be safe. If you are 
sure you have connected your amplifier correctly, follow the procedures below. The following steps only need 
to be done on an initial checkout: 


1. Place the MULTIMETER switch (fig.2 ref 7) in the HV2 position. Place the ALC SET control (fig2. 
ref 5) fully clockwise (10 on scale). 


2. With the STANDBY/OPERATE switch (fig.2 ref 8) on STANDBY, turn the power switch (ref 9) ON. 


3. There will be a 3-5 second step-start circuit delay, and then a click as the power supply turns on. HV2 
(fig.2, ref 2) should immediately rise to nearly full scale, and after a slight delay you should hear another 
click. The meters and BAND LEDS (fig.2, ref 4) will light up. 


4. The HV meter (fig.2, ref 2) should read between 48 and 50 volts. 
5. Change the meter switch (fig.2 ref 7) to HV1. The voltage should be the same as in step 4. 


6. Rotate the BAND switch (fig.2 ref 3) through all positions. For any model purchased in the USA, only 
the 160, 80, 40, 30, 20, 17, and 15-meter bands will actually operate. US operation on 12- and 10- 
meters requires the optional user-installed MOD-10MkK filter assembly. 


7. Change the meter switch (ref 7) to REF. This will read reflected power. 


8. Provide a low power (~10 watt) unmodulated carrier from your transceiver using FM, AM, RTTY, or 
CW. Verify that the VSWR of the antenna system is low. You should see almost no deflection on the 
reflected power scale (fig.1 ref 2). If you see reflected power, check your RF cables or antenna system. 
Note: You must not use a tuner in your transceiver or between your transceiver and the ALS-1300 
amplifier to match the antenna system. Any antenna matching must be between the amplifier and 
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the antenna, and the antenna tuner must be able to handle at least 1200 watts of carrier or peak 
envelope power. 


9. Place the amplifier in OPERATE (fig.2 ref 8). Be sure the BAND selected on the amplifier matches the 
band selected on the transceiver. 


10. Place the transmitter or transceiver into transmit in FM, AM, RTTY, or CW modes. The green TX LED 
(fig.2 ref 6) should light. The forward power (fig.2 ref 2) should increase to approximately ten times the 
initial reading, the reflected power should remain low, and the PA current should increase slightly on 
both scales of the current meter (fig.2 ref 1). No other lights should illuminate. 

11. Briefly increase drive power (no more than 100 watts) until the ALS-1300 output is 1200 watts. 


12. If ALC is connected between the amplifier and transceiver, rotate the ALS-1300 front panel ALC 
control counter-clockwise until the ALS-1300 output power just begins to drop. 


13. After you have verified all of this, the amplifier is ready to operate. 


Technical Questions: 


Call 662-323-8211 or go to www.ameritron.com help desk for operation or technical 
questions. 


If service is ever needed send product to Ameritron 116 Willow Rd, Starkville, MS 39759. Include a 
phone number, email, return address and a brief description of the problem. 
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Circuit Boards 


There are ten basic circuit boards plus two power amplifier modules in the ALS-1300. The text below gives a 
brief description of each board’s function. 


2KWF 


The 2KWE is a high power low pass filter. It is the very large board with large toroids and a few air wound 
inductors. This board contains filter SWR fault detection, power amplifier unbalance detection, and multiple 
high power low pass 5-pole filters. Additionally two smaller boards, the antenna relay board RLY and the PA 
combiner board CMB, attach directly to the low pass filter board. 


BS1 
The BS1 is located behind the BAND switch. It provides all band selection functions as well as band indicators. 


CB1 


The CB1 is located near the front of the amplifier just behind the meters. The CB1 control board provides most 
control functions. This includes bias, fan speed, overload protection, and transmit-receive relay sequencing. It is 
the hub for nearly all functions and interfaces. 


CMB 


This board combines the outputs of the two 600-watt PA modules. It is a traditional 50-ohm “magic T” 
combiner with an output-matching transformer. 


FL10 


The FL10 filter assembly (MOD-10MkK) is optional and only appears in export models. It enables 10- and 12- 
meter operation. 


MB1 

The MB1 is located behind the front panel below the meters. It contains peak-envelope-power detection 
circuits, multi-meter switching, fault indicators, and ALC circuits. There are four power meter adjustments on 
this board; forward power, reflected power, forward peak hold time, and reflected peak hold time. Shunts on a 
header located on the board’s upper edge adjust panel meter brightness. 


PA Boards 


PA boards are located on top of the heatsinks under the filter-board shield panel. There are no user adjustments 
on these boards. 


PD8 

The PD8 is located on the right side of the amplifier just above the panel containing the cooling fans. It contains 
a power splitter and two 5 dB attenuator pads. The splitter and attenuator pads isolate the two power amplifiers 
from each other, and terminate the PA inputs in 50 ohms over a wide range of frequencies. This is necessary to 
stabilize the PA modules. Do not remove or bypass the attenuators. 
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RJ45 


The RJ45 board mounts on the rear panel. It contains two RJ-45 jacks used for remote control operation. 


RLY 


The RLY board contains two transmit and receive relays - one for RF output switching and the other for RF 
input switching. T/R relays activate with a low on terminals K (key) J1-3 and RJ1-7. The CB1 board contains 


the relay timing controls. 


SWR 


The SWR board is on the rear panel in front of the RF output connector. It is a traditional 50-ohm directional 


coupler. The null adjustment is accessible through a rear panel hole. 


Schematics 


Filter 2KWEF 


PA Comb Out 081210 
La L2 
cog RLY1 16T 16T RLY2 12vDc 
a ‘i NWN. , 
LC eat iss Tc2 alts "it RLY11 = 
= = 599 13 ~As00,t50q,4 “1500 = RLY2 c22 
c98 = aT [> [> ut = 4-4 rt : 
Teze | 29°F ee te" 7 sai = ae Be 
270 C5 Tez _Ice és ong 
— Fy = QO 
= “[s8® ig ps0 [eso |, “]e80 riv34_ = + 0| 80 
mm = wt = > wt q es 0} 49 
3 } RLY5 RLY6,__] | REN 1 0] 20 
‘ = | ; ——] 15 
5 r Ics c10_[C11 c12 = = 0| 10 
. —s tfolénd 
Ww 1N916 = 360 “Beo_Bso 360 = 
= Lee ae at L8 °F RLY5, qg + C24 = 
RLY7 8T 8T RLY8§— 4 RLYS Z = 
z au : 
“Tea3 c15_|c14 - aa 
c29 Sie 570 ie eis at. — 
To1 = cE ig 72”, ,, 27 7 RENT. —c2s 
‘ T—_]rivo = 6.57 - ~ 6.5T — | L RLY8 si 
LL WV. RLY10 = Ly: 
= ft _Tea7 c19 [cis c20 = 
= “Tiso 180_[180 180 = rivod ha 
= = = nuvacg banc 
VRLY11 FL10 RLY12>-—_} = iL 
FL 10 si FL 10 er 
— | pb an 
= == = = nivel peeg 
= 5 == ot 
006000000 a = 
PA Out Rly = 
o- 


2KWE output filter Figure 3 


L-° 


rev 03 Mar 2009 


15 


Bandswitch BS1 


BS = 1 LED1 eh 


D2 
1N4001 
D3 
1N4001 
D4 
1N4001 


DS 
1N4001 


D6 
1N4001 


7 July 2008 
BS1 bandswitch figure 4 


16 


Control Board CB1 


CB1 rev2.1 090227 


R1 
‘ + 
4 201 R59 wn, Ulpin4 uipinis 
Say 10k aek ° ; 
ae 58 U4ping U4pin4 
= R10 = ° 
4 = 
100 ee peaey il 
oa 100 8 = pc12v 
A VR10 
fas ary ca 25k 40% Lopes = [4042 R57 pc12v 
REAR |o}+—4 TA —- RB nM 4 usb va 
ops oy] 7 Po 
é ik a6; R28 bi 
PANEL ork + a bb 5 >i R19 
of 8. = = apuda ii 160 10 
ot 20, PN b- D7 
op A 4 a: 14 T D2 i r R29 (PY Q1 
Ras $id9, o- > YY 3906 R27 : 
100 F2 tPA yt o R16, pg 4.7K 96 
: R26 
35 [|| % as sy | ty : F8 RL INP 
+ T = spU 
TO MB |°rg — aM 
Ji jot c14 
e 2 } = 01/50v 
A * , 
rer =F 
aca 169, 
yl TT R12 R15 
= 10k 10k 
ae ||h 4 
oS 4 
fou} C7 == 
els —'o1/s0v Rid on = 
FILTER |Gf2— rl ass = -. 44 
lot TI5 o. 1O]GND 
ope PTO o. % 2 160 
lox Sto o- * iS} BAND 
Fs t lo] FILTER 
se 3 _ fo 40 
R13 = 1 lo} Gno 
Tk mus 
RL2 ANT 7 
¢ 
FAN 
J7 
{RL INP. 4]FA 
+ Oo] + 
O|FB 
c1z R39 
— C11 + 9 
ot el 10k Dci2v J3 
ae pc oO = 
Je | = = = ev: R33 0|160 
Ets pail wk 8 
ofS. + 4 fo| BAND SWITCH 
joy t R38 3 
OX ) | 10 
o Dc12v nae | + 
STBY Switched + 4 US 
c27 916 
mrsca—-2 —£74 -C25 24 _1c2g 78K LM7809 47 D190 ¢R52~ pc12v 
+4 1k 
se = = as U2pin4 u2pini4| 
pci2v c17 
rl = ‘a Q12 
— 1g 3055 
pc12v Bias SW 
R43 R42 u2B 3 
SINS R45 8 = 
10k 4.7k 6 i 3906 
Bias B R50 
R44 
Tk 
Bias B 
Bias A 
47/50V 
L c34 c29 32 = 
Soa ea 
J8A J8B = 
a = an io). [ol 73 YES 
= = = [| ol 1k 40% 
HIS) [ofBS. R7 
ET to) of FET 1k 40% 
0) fe 
VRB 
3] |e Sik 40% 
o 1} 
R56 
100 


CB1 control board Figure 5 


17 


Combiner 2000 watt CMB 


CMB 081217 rev0a 


IN 
“Lass 
T 50 OHMS 
50 OHMS 
PA Bo OUT 


IN al 


CMB combiner board Figure 6 


lll 


Filter FL10 
FL10 081210 
Li L2 
1 Out 


c4 
130pF [yl 130pF 


FL10 filter 10 meter Figure 7 


In 


18 


Metering Board MB1 


-12V FWD [SPEED REF| SPEED 
im 40% 
CTRL 
Jt 
RO 
R20 10k PIN 1...GND 
4.7k 8v 2:12 
TT 3.12 + 
rise cg 4...-FWD PWR 
4.7K: 01 Ba 5...RFLCTD PWR 
. 1N916 6... TRANSMIT LED 
== pg 7...COMBINER LED 
1N916] = mle 8...SWR LED 
= 9...ALC VOLTAGE OUT 
D5 MULTI METER 
R36 me in016 10...COMBINER LVL a 
BS 
R34 R37 D8 
1N916 8v 
220K | 1k Pome 2 PIN 1...GND 
“12 Foe say tes a 2...-FWD 
100k : 701 MULTI METER 3...MM - 
iL 32 4...MM + 
| ae #12 —— | ee 5...LMP 
ab od BE 6...GND 
—t R29 u2! Ol & 
BILM358 R 42 = 
nw Spt R27 ‘es Wook. = Ronse a CURRENT 
4 ie ik B39, gir a | 68k CURRENT J3 
R31 D4 OA FS V10. 
Loan] aT Leos ‘ et #2 _{__4 Rai o PIN 1...V2 
D7 a 
Me1N916 2 p32 = vl sw 1 Aes) 3 68k © 2...V2 
a -——4 | $r21 5 tc =| 7. 3..V1 
60 1 —— NF = a 4..N1 
= cz * 6 R ° = METER BRIGHTNESS ¥ 
AT Rae = 7 OF JA 
+ an tol ol a METER BRIGHTNESS 
ce | >- Rae Rid 7 ey 
CTRL R12 R25 a me 
Ja 10 ae ak = 1,2 low 
ca ° vee : +12V +12V 23 high 
+ /O *- *- + 
Fwd 
ReiO 
£ oO. 
s ° R38 
A |O- 4.7K 
cL|O 4 
C17 
R22 +s .1 
R24 R23 1k Le 
47k 47k = 
D3 
LED1 
a ge C8 obs MB1 Rev3 090227 
.t7 2N3904) *7/ 2N3904 
=e RAD = = 
= ie = k PEAK METER / ALC 
D2 
D1 
LEDS RP? 


MB1 alc/metering board Figure 8 


19 


PA Module 


PAM- 600 


081217 Revision 0a 


[| ¢3 
Yel 18 R3 1 RA Fe OP 
* * cate 
ca | = 
.luF=—= ci a ro 
ey 
_L cs 
a7 .1uF 
nek oe Org : 18R10 
NTC NT 41R11 Q2 
= cs 4 
| .4uF R12 ba aa 
2 R13 22 IT 
abe 470 901uF 2 
R14 22 
Pa «—+4 + Ss 
OF . . > 
oF TL R15 22 T4 
oO. . 
CONN Jo C16 c11 33 
° = A70pF 330pF R16 22 
oO. 
°. R17 22 —— 
= * * * 3 
R18 22 
+ 
R21 C13 * 
ate c24 
eS alts FB2 
.33uF —).33uF 
Red 18 R19 1R20 fA | 
< + oa = 1Red 
errs LL t + re 
T.4ue 7 614 FB1 S5OVDC 
: 1uF c21 
—- C22 C25 
7 L__s 33uF 7. 33uF -47uUF C26 
100UF 
c15 al iL a 
..uF >- - ~ 7 
Brn 18 R26 
+ — 
1R27 
eh seas + c20 
s7 .1uF 470pF 


PAM power amplifier module Figure 9 


Power Divider PD8 


081126 


PDS 


revo 
-8db splitter 


PD8 power divider Figure 10 


| 
470 .001uUF 


20 


Interface Connections RJ45 


RJ45 Revo 


090217 


J2 = 


Pin8 pPpin6 Pin4!| pPin2 


Pin3 Pini 


Pins 


Pin8 pine Pin4 Pin2 


Pin3!/ pina 


RJ45 interface Figure 11 


Relay Board 


RLA 081210 


HD1 


ANTENNA 


PA OUT 


RLY antenna relay Figure 12 


MAY 21, 


HD4 


2008 


21 


| 


CURRENT 


MULTIMETER 


BLACK 


RED 


FRONT PANEL 
INSIDE VIEW 


CURRENT 


Ze 


Inside Amp View is Black to 


-12 White 
rT Pwr S Pwr Sw 
to Cb1 ) a tlk 


+12 (i 
Gray to Cb1 WEEE OY, Red 50V =) 
To PA-B Delayed 


To PA-A 


Socket View Cord Side 
Pwr Pwr -12 


Bare wire 


PA-A 50V PA-B 50V +12 
Delayed 


23 


BK A 


120V AC 
120V Ac! 
acd | 


Power supply 
With step start 
6/30/09 


24 


Reference figures and drawings 


GST E OMT GOTO SE UII IT -u5.oin is ceanatess tush cpiulciapategnenne bidesbaateavandoae teas Seas tinebiepadnatinde cacaddeplaweiterdsontadeadeuldavsdqnuaganeiar® 7 
semi r ronit FIG ie 2 is osccis ea vpciete agate dtaedersuse tate paat cteersueatastaianscencuteteuasseenen eho recente oneetee ead eae eee a 
2H EF: GUn UE Ter FGM 5 122.4 tavaaccqanncecsspeususe)eeunccphaascaienseseass esos caren iecivRaetan ean ineeeciaanant ee aeueapeeaereennaer: 15 
By) ancl WIG Ae a, cs accu nsaidersdouededieauisut ancy duns edayahen duane Sonsaseel cs Sucpunsde dacauetuiesdcandasiadcesddgdessuaetseedansescstdasiepiuen 16 
CBI scontrall beara Fi gire: 5:.,;ic0;icesdensgsniiccdauhs donspuds suutenaienanvieaaadasie duependy danhaiaa ioaniwaidnndanasandushddenlocadimnnsionientasabdaanetes 17 
CIVIC onal Ler Dard TE ONT OG ac ccussel ce tresices poate cneeescescedonane ened aneuiond sans duseba tantiprdyanvanipa decmepsuaeieniacundtetdeeummnigimedennnaautasns 18 
EL OMe VO meter Ti On Fs. og oo aes to bac taped eeceuhece canta caaac ot eeteoieee aaitecesaarotnted tet neiaueeanmaae eee eae teaeeedoeentes 18 
MBL ale/metering hoard Figure Baz, cotsticacrssdesennedussausytiaceuns shined syaiesensenndsaunesia lonasahsnckawaievaanedhasuaietasandusivneaginesannyiid 19 
PAM power amplifier mode Pigs 9 9 sa sczcsesivdacnbercuscewsssesdudcanddemveinledensanuadeataleaapbcousneeesandedenesuudessaadedasbestuedvendis 20 
PEG er iy er ns wa eae dincecects wea ewes a cca veep eee eee 20 
FRA MOTTA Fe AU. G8-ce2ahede asad cepa mensvnasecaese aevate aaenaicvessaecuiecestuni ax fannie anvnceedondqanhameratacaspewemisesateuionigneedenacmterses 21 
PREY rive timid We ea ge US Tse oacie deine cts o cls evavaneandleanD be pub a deuly de nalcgde dun calidaw bonny dace Seaptndiund dear daceleseuap eds Zi 
WIETER WATE oichcansinpaiatieians onhan tedden sont ev geinea neato JauldbeuaneuereeinawdiGnsd andaevediaereaiianpndandgudaousnnarsan 22 
Power Plie Wins 625.15 visas aidusaed canna dence vatenscianaataseartos ried waamarannre twa nnidensa Cana seaneatanenatasiietantes 23 
Power Supply WMS sacs 305es ce cabawortncieinei uae eentaean ore noe ee eos 24 
Tables 

Frege y Weraitts. Wail Whos, ccc ca accent ce coatra ssid pu dimbadad secatih asada asiouae ussen bysaslseunsebdeaady dace besosseuatueceaehaaddendeunieats 1146. | 


25 


Exhibit V Operational description HO8S2WUALS13 


ALS-1300 Technical and Operational Overview 


The ALS-1300 is an amateur radio multiband radio frequency linear power amplifier. This device requires 
certification. This device complies with technical standards of CFR Title 47 part 97.317(a) and (b). 


General Operation 


This linear amplifier covers the 160, 80, 40, 30, 20, 17 and 15-meter amateur bands. Up to 100 watts exciter 
power is applied to relay RLY1 on circuit board RLY. When power is on and the standby switch is in the 
operate position, and when the rear panel RELAY control line is held low (below 1 volt), exciter power is 
routed through RLY1 to the PD8 power divider board. 


Power Division 


The PD8 power divider board splits the signal path equally between two 600-watt power amplifier modules. 
The PD8 circuit board consists of a conventional T power divider, components T2 and R7. This T splits the 
signal into two equal level signals. Each signal path has a 5 dB attenuator consisting of high power resistors R1 
through R6. The 5-dB attenuators on each output port terminate the T in 50 ohms and provide an additional 10 
dB of input port isolation between the two PA modules. With a 50-ohm source, in excess of 30 dB port-to-port 
isolation occurs between PA module inputs. A minimum of 16 dB isolation occurs regardless of input port 
termination. The attenuators also work in concert with the magic-T to provide a 50-ohm input termination for 
each PA module. The 50-ohm termination and input port isolation results in unconditionally stabile PA 
modules. 


PA Amplifiers 


Power amplification comes from two 600-watt power amplifier modules. Each PA module (PAM-600) consists 
of four MFR-150 field effect transistors. Each MRF-150 has between 200 mA to 400 mA quiescent current. 
Transistor conduction angle is slightly over 180 degrees, providing linear class AB operation. The normal dc 
drain operating voltage is approximately 50 volts with four FET’s per module in push-pull parallel. Both 
modules employ significant negative feedback to improve linearity and stability. The FET’s have direct 
resistive voltage feedback across each individual transistor from drain to gate, as well as push-pull transformer 
(T2) coupled feedback common to the push-pull circuit. These feedback circuits improve gain flatness, 
linearity, and stability. Push-pull operation, negative feedback, and linear biasing of FET’s provide significant 
pre-filter harmonic suppression. 


Cooling and Temperature 


The four power FET’s in each module mount on a forced-air cooled aluminum heatsink. Four dc fans cool the 
heatsink. Two thermistors (R1 heatsink, R2 transistor) sense the temperature of the power amplifier transistors 
and their heat sinks. Transistor temperature sensor R2 regulates bias voltage, reducing bias voltage when 
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transistor temperature increases. This bias feedback system keeps transistor quiescent current stable 
independent of transistor junction temperatures. These thermistors also feed a comparator that removes drive 
when transistor temperature becomes unsafe. 


The second set of thermistors, R1, monitor heatsink temperatures. Voltage from thermistor R1 regulates fan 
speed, increasing airflow as the heat sink warms. 


Combiner CMB 


Each PAM-600 delivers a rated maximum of 600 watts peak envelope power into a 50-ohm load. Each PA 
module feeds a 50-ohm high power combiner CMB that isolates the two outputs. A 50-watt 100-ohm power 
resistor dissipates signal level errors between the PA modules. 


Voltage step down transformer T1 senses voltage across combiner dump resistor R1. T1 is located on the 
2KWE lowpass filter board. This voltage, representing PA combiner unbalance, appears on the front panel 
multimeter as a “PAB” (power amplifier balance) indication. PA unbalance sample voltage also feeds a 
comparator on the CB1 control board. This comparator disables the PA in the event the power amplifiers 
become significantly unbalanced, and illuminates the PA front panel light. 


2KWF Lowpass Filter Assembly 


The output of the high power combiner goes into the 2K WF lowpass filter assembly. Power enters through a 
directional coupler consisting of T2, C28, 98 and 99, and R2. This system detects power amplifier termination 
errors. Any significant error will trip the power amplifiers off. A comparator on the CB1 control board monitors 
directional coupler termination errors. Such errors normally come from selecting the wrong filter for the 
exciter’s operating band, or having a poor load SWR on the amplifier. 


5-pole lowpass filter 2K WF further reduces harmonics. Harmonic levels are significantly below levels 
mandated by FCC rules governing amateur radio service. 


The CB1 control board contains all protection comparators (U1) and latches (U3). In the event of an operational 
fault, latches lock out the amplifier and illuminate a warning light on the front panel. CB1 also contains bias, 
relay sequencing, and fan speed controls. 


Frequencies above 21.5 MHz are disabled in units sold in the United States and possessions. 


SWR 


The SWR board is a standard 50-ohm directional coupler. It samples line current and line voltage, vectorially 
summing them before detection. The resulting voltages represent forward and reflected power, or mismatch of 
the ideal 50 ohm load. 
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AMERITRON 


116 Willow Road 
Starkville, MS 39759 USA 
662-323-8211 


LIMITED WARRANTY 
Ameritron warrants to the original purchaser that this product shall be free from defects in material or workmanship for one year from the date of 
original purchase. 
During the warranty period, Ameritron (or an authorized Ameritron service facility) will provide free of charge both parts and labor necessary to 
correct defects in material or workmanship. 


To obtain such warranty service, the original purchaser must: 
(1) Complete and send in the Warranty Registration Card. 
(2) Notify Ameritron or its nearest authorized service facility, as soon as possible after discovery of a possible defect, of: 
(a) the model number and serial number, if any: 
(b) the identity of the seller and the approximate date ofpurchase; 
(c) a detailed description of the problem, including details on the equipment. 
(3) Deliver the product to the Ameritron or the nearest authorized service facility, or ship the same in its original container or equivalent, fully 
insured and with shipping charges prepaid. 


Correct maintenance, repair, and use are important to obtain proper performance from this product. Therefore, carefully read the Instruction Manual. 
This warranty does not apply to any defect that Ameritron determines is due to: 


(1) Improper maintenance or repair, including the installation of parts or accessories that do not conform to the quality and specifications of the 
original parts. 

(2) Misuse, abuse, neglect or improper installation. 

(3) Accidental or intentional damage. 


All implied warranties, if any, terminate one (1) year from the date of the original purchase. 

The foregoing constitutes Ameritron's entire obligation with respect to this product, and the original purchaser and any user or owner shall have no 
remedy and no claim for incidental or consequential damages. Some states do not allow limitations on how long an implied warranty lasts or do not 
allow the exclusion or limitation of incidental or consequential damage, so the above limitation and exclusion may not apply to you. 


This warranty gives specific legal rights and you may also have other rights, which vary from state to state. 
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